Altered placental development in interleukin-10 null mutant mice.
Placental morphogenesis and nutrient transfer function are regulated by growth factors at the foeto-maternal interface. Interleukin (IL)-10, expressed in the decidua and placenta, is implicated in regulating extravillous cytotrophoblast invasion through inhibiting matrix metalloproteinase expression and influencing the quality of the maternal immune response. Our laboratory has previously found that IL-10 deficiency in both the mother and foetus increases foetal weight at day 18 without altering placental weight suggesting that the placenta has a greater functional capacity when IL-10 is absent. The present study has used IL-10 null mutant (IL-10-/-) mice to investigate the role of IL-10 in placental development. Placental structure was assessed in adult virgin IL-10-/- or wild-type (IL-10+/+) mice mated with males of the same genotype and sacrificed at day 18 of gestation. Mid-sagittal cross sections of placental tissue were stained with Masson's trichrome or immuno-labelled with MTS-12 and pan-cytokeratin reactive antibodies to identify foetal endothelial cells and trophoblasts, respectively, and examined with video image analysis. IL-10 deficiency increased the total cross sectional area of the placenta by 28 per cent (IL-10-/- n=22 placentae from 8 dams, IL-10+/+n =21 placentae from 9 dams, P=0.026), principally through increasing the cross sectional area of placental labyrinth by 37 per cent (P=0.025). The proportion of maternal blood space in the labyrinth was increased by 26 per cent (P=0.001) and that of trophoblast was decreased by 16 per cent (P=0.001) in IL-10-/- placentae. The surface area of trophoblast per gram of labyrinth was increased by 41 per cent (P=0.0005) in IL-10-/- placentae. In the absence of IL-10, structural correlates of placental function are enhanced consistent with concomitant increases in foetal growth. These data indicate that IL-10 is a regulator of placental morphogenesis, acting to retard expansion of the placental labyrinth and to modify the architecture of the maternal blood sinuses. Since previous studies have paradoxically shown that postnatal growth is impaired in IL-10 null mutants, these observations are consistent with a role for IL-10 in regulating placental development and foetal programming.